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WHAT IS CLAIMED IS: 


An expression cassette comprising a preselected first DNA segment 
encoding an enzyme which catalyzes the synthesis of an osmoprotectant, 
soperably linked to a promoter ftinctional in a host cell, wherein the 
^oter is selected from the group consisting of the Gib promoter, the 
AdM\romot&T, and the ActI promoter. 

2. The exprXion cassette of claim 1 wherein the osmoprotectant is a sugar. 


3. The expression\ssette of claim 2 wherein the osmoprotectant is a sugar 
alcohol. 

4. The expression cassette ^laim 2Wherein the osmoprotectant is a sugar 
selected from the group /o^^^ fructose, erythritol, sorbitol, dulcitol, 


glucoglycerol, sucrose, s 
methyl-inositol, galactol 
pinitol. 


gchyo^j raffinose, ononitol, mannitol, inositol, 
hepitol, fibitol, xylitol, arabitol, trehalose, and 


5. The expression cassette of claim 1 wherei^he osmoprotectant is selected 
from the group consisting of proline and glydine-betaine. 

6. The expression cassette of claim 1 wherein the ei^me catalyzes the 
synthesis of a sugar. 

7. The expression cassette of claim 6 wherein the enzyme catalyzes the 
synthesis of mannitol. 
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8> 


The expression cassette of claim 1 further comprising a second DNA 
^segment encoding an amino tenninal chloroplast transit peptide which .s 
ably linked to the preselected first DNA segment. 


operat 


The\ression cassette of claim 8 wherein the chloroplast transit peptide 
is a rnaiX^ chloroplast transit peptide. 


10. The expressid^ cassette 
element. 


of claim 1 which further comprises an enhancer 


11. The expression cassel^of claiq^^herein the enhancer element is 
subject to tissue-specific regulkion. 


12. The expression cassette of 
marker gene or a reporter 


ffcl^jH^fwhiW further comprises a selectable 


13. 


14. 


An expression cassette coLrising (a\)reselected first DNA segment 
encoding an enzyme whii catalyzes the\vnthesis of an osmoprotectant, 
operably linked to a promoter functional inWt cell; and (b) a second 
DNA segment that encodes an untranslated re^atory element, wherem 
the second DNA segment separates the preselecte W segment from 
the promoter, \ 

•n.e expression cassette of claim 13 wherein the unfranslate\gulatory 
element is the Adhl intron 1. \ 
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\ The expression cassette of claim 13 wherein the promoter is turgor- 
inducible. 

16. TlAexpression cassette of claim 13 wherein the promoter is abscisic acid 
inducicde. 

17. The expression cassette of claim 13 wherein the promoter is 
developmentaUy regulated. 


18. The expression caWtte of claiml3 wherein the promoter is a 
constitutively expresslsd promoter. 


19. The expression cassette of^aim 1^ \j{herein the promoter is subject to 
tissue-specific regulatiJi/ 


20. The expression cassett|r 
inducible. 


of claim 13\herein the promoter is water-stress 


21 . An expression cassette'' comprising (a) a preselected first DNA segment 
encoding an enzyme which catalyzes the synth^ws of an osmoprotectant, 
operably linked to a promoter functional in a host^cell; and (b) a second 
DNA segment encoding a maize chloroplast transit Wide, wherein the 
second DNA segment is operably linked to the preseleii^ed first DNA 
segment. 

22. A method to increase water stress resistance or tolerance in nWocot plant 
cells, comprising: 


23. 


24. 


25. 
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(a) introducing into cells of a monocot plant an expression 
cassette comprising a preselected first DNA segment encoding an 

\enzyme which catalyzes the synthesis of an osmoprotectant, 
\erably linked to a promoter functional in the monocot plant 
celV to yield transformed monocot plant cells; and 

(b) pressing the enzyme encoded by the preselected first DNA 
segmeiiKin the transformed monocot plant cells so as to render the 
transform^ monocot plant cells substantially tolerant or resistant 
to a reductL in water availability that inhibits the growth of 
untransformedV^ells of the monocot plant. 

The method according to\jaim^herein the expression cassette is 
introduced into the plant ceVby a Lethod selected from the group 
consisting of electroporatiXX,^toF|last;r^^^^ and 
microprojectile bombardirf mt. 


claim 22 l)kerein the cells of the monocot plant 


immature eljnbh(OS. gametic tissue, meristematic 


The method according 
comprise cells of callusj 
tissue or cultured cells iH suspension. 


1 


The method accordmg to claim 22 wherein thWession cassette further 
comprises a second DNA segment encoding an Wno terminal chloroplast 
transit peptide which is operably linked to the prelected first DNA 

segment. 


26. The method according to claim 25 wherein the second d\a segment 
encodes a maize chloroplast transit peptide. 
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^7. The method according to claim 25 wherein the enzyme is expressed in the 
cytosol of the cells of the transformed monocot plant. 



28. 'Khe method according to claim 25 wherein the enzyme is expressed in the 
chloroplasts of the cells of the transformed monocot plant. 


29. A transrWied plant regenerated from the transformed plant cells obtained 
by the method of claim 25. 


30. A transformed s^d of the^rans^^ plant of claim 29. 

31. A method to increaseV^ater stre^s^sistance or tolerance in a monocot 
plant, comprising: 

(a) introdu<iihg4nt^ellsW a monocot plant an expression 
cassette cop Arising a presekcted DNA segment encoding an 
enzyme whi : h catalyzes the synthesis of an osmoprotectant, 
operably linl ed to a promoter functional in the monocot plant 
cells, to yield transformed mom^ot plant cells; and 

(b) regenerating a differentiated fertile plant from said transformed 
cells, wherein the enzyme encoded By the preselected DNA 
segment is expressed in the cells of the^Iant so as to render the 
transformed monocot plant substantially tolerant or resistant to a 
reduction in water availability that inhibits tnb^ growth of an 
untransformed monocot plant. 


33. 


34. 
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A transformed monocot plant, which plant is substantially tolerant or 
resistant to a reduction in water availability, the cells of which comprise a 
recombinant DNA segment comprising a preselected DNA segment 

icoding an enzyme which catalyzes the synthesis of an osmoprotectant. 
whLin the preselected DNA segment is present in the cells of the plant 
and Wherein the enzyme encoded by the preselected DNA segment is 
expressed in an amount effective to confer tolerance or resistance to the 
transform^vplant to a reduction in water availability that inhibits the 
growth of theScorresponding untransformed plant. 

The transformed pf^it of claim Sa^^erein the transformed plant has an 
improved osmotic pXtial wl^en thJ total water potential of the 
transformed plant approa^4 zero j^ve to the osmotic potential of a 
corresponding untransrormedvBWnt.i 

A method for alterJjtee sugar extent in a monocot plant, comprising: 

(a) intii^tiing into cellU^va monocot plant an expression 
casseit comprising a presk^ted DNA segment encoding 
an eiliyme which catalyzes thb^ynthesis of a sugar, 
operably linked to a promoter fmktional in the plant cells, 
to yield transformed plant cells, and 

(b) regenerating a differentiated fertile plant^om said 
transformed plant cells, wherein the enzymeWoded by the 
preselected DNA segment is expressed in the ckls of the 
differentiated plant in an amount effective to increiise the 
sugar content in the cells of the differentiated plant relative 
to the sugar content in the cells of an untransformed plVt. 


36. 


37. 


38. 
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The method according to claim 34 wherein the sugar is not detectable in 
the cells of the untransformed plant. 

A ttensformed monocot plant having an altered sugar cellular content 
comp^ng a recombinant DNA segment comprising a preselected DNA 
segment\coding an enzyme which catalyzes the synthesis of a sugar, 
wherein the\zyme encoded by the preselected DNA segment is 
expressed in anWount effective to alter the sugar content of the cells of 
said plant. 

The transformed plant of^m 36 wH^rein L sugar content of the leaves, 
seeds, or fruit of the cells oH^e t^sformatl plant is^greater than the 
sugar content of the leaves, sj^^or fruit /)f th^ls of an untransformed 
plant. 


A method for altering the 
comprising: 


ioLcontenrip a monocot plant. 


(a) 


(b) 


introducingllnto the cells of the mdtK)cot plant an 
expression lassette comprising a presWted DNA segment 
encoding an enzyme which catalyzes thdSsynthesis of 
mannitol, operably linked to a promoter functional in the 
plant cell to yield transformed plant cells; 
regenerating a differentiated fertile plant from sW 
transformed plant cells, wherein the enzyme encoHed by the 
preselected DNA segment is expressed in the cells 6f the 
differentiated plant in an amount effective to increase 
mannitol content in the cells of the differentiated plant' 
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\relative to tlie mannitol content in the cells of an 
itransformed monocot plant. 

The method accolg to claim 38 wherein the mam,i.ol content of the 
iranrformed plant ee\ is grater than the mamti.ol content of the plant 

cells of step (a). 

The medtod according to\laim 38 wherein the ma^titol content of the 
.r^sformed plant cells durk a reduction in water availability is a, least 
abon. 1.1 to 50 times greateUan the mamtitol content in the transformed 
plant cells during water availability. 

A transformed monocot plant hX'g an alteL mannitol cellular content 
comprising a ..combinant d/ se\m ent cmUsfiTg a preselected DNA 
segment encoding an cnzy/e which\^ the synthesis of mamntol. 

wherein the enzyme enccii>r!i- pV'T " 
expressed so as to alter XTmannitol conVnt U the cells of said plant. 


The transformed plant c 


claim 41 wherein Ikd mannitol content of the 


The transiormea piom ^ ^ v.^^"* m 

seeds, leaves or fruit o|the transformed plant Water than the mannitol 
content of the seeds, leaves, or fruit of an untra^formed plant. 

A fertile transgenic Zea mays plant comprising a re^binant DNA 
segment comprising a promoter operably linked to a ^t DNA segment 
encoding an enzyme which catalyzes the synthesis of anVsmoprotectant. 
wherein the level of enzyme expressed from the first DN Wnt m the 
cells of the transgenic Zea mays plant is substantially increaW above the 
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44. 


Vel in cells of a Zea .ays plan, which only differ from .he cells of 
,h\.ra„sgenic Zea „ays plan, in which ft= recombinan. DNA scgmen. ,s 
absL. and wherein .he r^ombinan. DNA segment is tta„smi..ed .hrough 
a co4le.e normal sexual cycle of flie transgenic plan, to the nex. 

generatio 

The fertile \i^mc Zea n,ay. plant of claim 43 wherein the recombinan. 
DNA segment W comprises a second DNA segment encoding an 
amino terminal cV«>plas. transit peptide operably linked to the firs. 
DNA segment. 


45. The fertile transgenic Zd 
osmoprotectant is a sugar 


46. A seed produced by tl 

47. A progeny transgeni 

48. A progeny transgeni 


plant of claim 43 wherein the 


tea 


mays pli 


'Zefl mays seed den 


plant of claim 43. 

derived from the seed of claim 46. 
ed from the plant of claim 43. 


49. A method to increase salt stress 


resistance or tolerance in a monocot 


plant, comprising: 

(a) introducing into cells of a monocot pl^t an expression 
cassette comprising a preselected DNA segr^Wnt encoding an 
enzyme which catalyzes the synthesis of an osVoprotectant, 
operably linked to a promoter functional m the Viocot plant 
^ cells, to yield transformed monocot plant cells; ancT 


I. 


51. 


122 


. .ffe.„«a.edfertne pun. from said uansfon^ed 
, regenevalmg a d.ffercnUa 

V """t !! 1 grow* of an nnuanstormed 
amov.ntW'ha"nl»b.Uth=g 

monocot pt^t. 

\.p,an.whichp-an.iss.bs.an.ian,saUro,e.an,or 
A uansforn-ed monoa^plan<. ^^„^„, 

comprising a preselected^NA seg ^^^^^ ^^^^^^^^ 

catalyzes Ure synthesis «f 1 p,^„, *tein me enzynre 

DNA segment is presem ,n y \ ^^^^^^ ^ ^„„„, 
encoded by the preselected^ ^ J ,„„rformed plant to an 
effective to confer loleranc^or ^ corresponding ttntransformed 

amount of salt that inhibiljl are B^? 

plant. 


The method according tc 
obtaining progeny from 
preselected DKA segment. 


, • ,1 34\ or 49 further comprising (c) 
' \step(b) which comprise said 
5aid fertile plant o^^P 


. to claim 51 wherein saiirogeny are obtained by 

3, The method accor mg t^^cl- ^^^^^ 

crossing said fertile plant of step U \ 


53. 


■ • „ nhtaiiAiK seed from said 
method according .o Cairn 5 1 ---^ ^ ,^,ected 
p„gen, and obuiningfi-rtber progeny plants CO 

DNA segment from said seed. \ 


55. 


57. 
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. to claim 53 wherein seeds are obtained from said 
The method accordmg to claim 

r..uer progeny plants and plants compnsmg said presele 
^ent are recovered from said seed. 

\ . to claim 52 comprising obtaining seed from said 

metWordmg to ^^^^^ ^^^^^^^^^^^ 

progeny and\^inmg fiirther progeny v 

DNA segment frbm said seed. 

Herein seeds are obtained from said 
r^lprising said preselected DNA 

seed. 


56. The method according to 
further progeny plants and 

segment are recovered fro 


58. 


sai( 


. dine ticlaim 52 the progeny obtamed m step 

The method accordmg t|claun ^ ^^^^ 

(c) are crossed back to the mbred line, to ot^ai^ 
comprise said preselected DNA segment. 

A- a to Claim 57 wherein said fiirthbr progeny are 
The method accordmg to claim ^hichbomprise said 

crossed back to the inbred line to obtain progeny which Wp 

preselected DNA segment. 



